Abstract-With the aid of selected examples an overview is given of the development trends in highly discriminative reactions using organoaluminum compounds. 1) A new approach has been demonstrated for the selective synthesis of a-aiylated amines and enaminones. 2) Nucleophilic aromatic substitution by organoaluminum reagents provides new entry to a variety of aromatic amines. Utility of new methodologies is illustrated by the straightforward synthesis of indole and the related heterocycles.
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II N NOSQR X X: Alkyl, Alkynyl, SR SeR', CN For example, treatment of a wide varietyofoxime sulfonates with several equivalents of alkylaluminum reagents in methylene chloride resulted in formation of the imines, which were directly reduced with excess diisobutylaluminum hydride to give the corresponding amines.' Although this method provides a simple route to many substances hitherto accessible by lengthy or complicated syntheses, the drawback of the methodology is the less reactive nucleophile, e.g. sp2-carbon nucleophiles and enolate ion, generally gave us poor results.
Reaction of cyclohexanone oxime mesylate 1 with diethylaluminum iodide (2 equiv) produced cleanly the imidoyl iodide, which was directly alkylated by the use of phenylmagnesium bromide (3 equiv) and then reduced with DIBAH (4 equiv) to furnish a-phenylated amine ,in 81% yield.2 I) EI2AII The effectiveness of this method is apparent from the following list of a-pherlated amines prepared from ketoxime mesylates by the aluminum method. Yields are indicated in parenthesis for each product. A darkened bond appearing in a formula reflects the carbon-carbon bond created in the reaction of imidoyl iodides with Grignard reagents.
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Thus, the method for the conversion of oxime substrates to imidoyl iodides disclosed above makes available a-phenylated amines which are not accessible by previously described reactions .
We next outline a new process which leads to the formation of enaminones by the combination of enol silyl ethers and oxime sulfonates in the presence of organoaluminum reagents . Enaminones are an important class of compounds in view of the fruitful chemical properties and high synthetic utility, particularly as building blocks for the elaboration of fused carbocycles and polyheterocycles. The general synthetic method involves reaction between f3-diketones and amines that usually causes the lack of regiochemical control over the position of amino group in the enaminone moiety.
Some examples of the reaction are summarized in Thus, the selective hydrogenation of the enaminone 12 leading to the y-amino alcohol 13 was -realized in 90% yield with reasonable stereoselectivity ('94%) by using 10% platinum on charcoal as a catalyst in EtOH-CHC13 (30:1) at 20°C for 6 h and 1 atm of H2.
OMs Reactionperformed on a 12 mmol scale. So far, we have ignored the direct exposure of oximes to organoaluminum reagents. It is well known that the lithium aluminum hydride reduction of oximes produces the corresponding primary amines, isomeric secondary amines, and aziridines depending on the nature of oxime substrates and the reduction conditions. During an investigation Into the chemistry of Beckmann 1 rearrangement-alkylation sequence, we have found a simple and highly convenient procedure for obtaining secondary amines exclusively from oxlmes by the use of DIBAH .' Several examples are listed in Table 2 . It seemed logical to expect that the reduced hydroxylamine might play a significant role of the above rearrangement, though the possibility of a direct rearrangement mechanism has not yet been ruled out. We thus examined the behavior of the hydroxylamine 15 with DIBAH. Indeed, the amine 16 was obtained cleanly. (T
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While the overall mode of rearrangement of trialkylaluminum reagents with hydroxylamines parallels the reactions with oxime sulfonates, there are nevertheless significant differences . Indeed, reaction of trialkylaluminum with the derivative of hydroxylamine 17 gave the alkylated products 18 and 19.6
Thus, disclosed herein is a new and efficient method for the nucleophilic introduction of an alkyl group such as methyl or alkynyl on the aromatic nuclei of arylhydroxylamine derivatives by organoaluminum reagents. In other words, it could become possible using organoaluminum reagents to restructure the reactivity profile of the arene from nucleophile to electrohile.
Several examples are listed in Table 3 . The characteristic features of the reaction follow.
(1) As indicated in Table 3 , the reaction appears general with respect to the structural types of arylhydroxylamine derivatives, which can be readily accessible from a wide variety of nitro compounds in Isolated ratio of ortho-and para-alkylated aromatic amines.
considerable amount of imine resulting from the elimination of benzylic proton was formed.
